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DIURNAL VARIATIONS OF PRECIPITATION A T  HONOLULU, HAWAII 

By ELMER H. LOVERIDGE ss/. s7g. 1 ( 9 6 9 )  
[U. E. Weather Burcau, Honolulu] 

Despite the fact that t,he greater portion of the rain- 
fall of the Hawaiian Islands is caused by the ascent of 
the northeast trade winds over the mountains, there are 
large areas where this type of rain rarely occurs. Such 
areas me the lowlands a considerable distance to the 
leeward of the mountains. They show a marked mini- 
mum of rainfall in the summer months and early autumn, 
and a maximum in the winter and early spring for Oahu 

FIG. 1.-Average hourly frequency of rainfall for Honolulu. Hawn-aii, for the years 
1805-1823, Inclusive 

at least, t.he monthly amounts being proportional to the 
frequency and intensity of those disturbances of t.he 
pressure distribution which result in temporary reversnl 
of the northeast trades. 

Honolulu is situated immediately in the lee of the 
Koolau Ran e, hence its rainfall is a combination of the 
two types, t 5 e most important being that of cyclonic 

origin. The rains induced by the trade winds come in 
brief, light showers through which the sun not infre- 
quently shines ; hence the common local expression 
“liquid sunshine.” It, is probable that the condition 
most favorable to the formation of these showers is a 
inore than usual amount, of low cumulus or strato- 
cumulus clouds over the surrounding ocean areas, 
together with a moderate wind force. 

It is a matter of common observation that these 
showers, wherever they occur in the islands, are of most 
frequent occurrence during t,he night and early morning 
hours, a fact fortunate in its economic as ect in that it 

Figure 1 shows the fre uency curve for the months of 

Weather Bureau office, and Table 1 the same for each 
month of the year. On the average the time of day in 
which rain is most frequent is from midnight to 8 a. m.; 
thereafter there is a sudden drop. The diurnal drop 
varies much from month t.0 month both in regard to time 
of mLxinium frequency and to the range between highest 
and lowest frequency. The length of record is, of course, 
not sufficient1 long to give a curve fqr eac.h month 

is most pronounced that the daytime dro 
in sumiiier, and it is ighly proba le that the time and 
degree of mnxiniuiii in the true normal curve for each 
month varies considerably. 

The month of reatest range of fre uency, as shown 

in the hour ending 7 a. 111. 8s in t,he houis ending 3 and 4 
o’clock in t,he dt.ernoon. On the other hand, .in Janu- 
a v  t,he hour of greatest frequency is less than twice as 
rainy a.s the hour of least frequency. 

provides t.he masinium time for work in t 1 e cane fields. 

January and July and 1 or the year at, t,lie Honolulu 

which appronc T ies the true normal, but it IS plain enough 

in the table, is Ju T y, when rain fnlls eigit Y times as often 

frequent z 

In  Table 2 is shown the frequency of day and night 
rains, and in Table 3 are given the percentages of rain 
which fall during the ni ht  for each month and for the 

especially during winter, ive rise to a high montldy 
variability and causes the igures as given in percenta e 
of total rainfall to depart greatly from what would e 
the true normal. Thus in Januar t.he low percentage 
of 48 for the rain which falls a t  nigit was brought about 

year. The heavy falls w B ich may occur on any one day, 

% ! 
that the diurnal variation 

as for frequency. 
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August _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
6 September _ _ _ _ _ _ _ _ _ _ _ _ _ _  
8 October ______- - - - -______  

November _ _ _ _ _ _ _ _ _ _ _ _ _ _  
December _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

TABLE 2.-Average number of times 0.01 inch, or more, of rain has 
fallen during the 13 hoibrs ending with the 8 a. tn. and 8 p .  in. 
observations, for the ymrs 1906 lo 1923, inclusive, at Honolulu, 
Hawaii 

7 ! 1 8 
12 0 

TABLE 3.-Percentage of rain falling during the nighttime (12 hours 
ending at 8 a. m.), for the years 1905 to 1923, inclusive, at Honohblic, 
Hawaii 

Per 1 cent Month Month 

1-11--- 

I I I  

The diurnal march of rainfall for Honolulu would 
normally be expected to follow the ocean type, the land 
masses being insufficient to induce any marked departure. 
It closely resembles that shown by Fassig for San Juan, 

* CI. Fmig 0. L Tro lcal ralns-their duration, frequency, and intensity. Prm. 
Second Pan Amor. Scien. 8 ong.: 4RM73. 

I the early a P ternoon. The cause of the night maximum o 

ogists to be the result o f a more rapid radiation aloft 

P. R., exce t for the absence of a small maximum durin 

cloudiness and rainfall is enerally believed b*y meteorol- 

than a t  the ocean surface, thereby causing a convec- 

the case it would nornially be expected that the This di ba tional overturning of the air at  this time. 

variation would be the greatest at the equator, decreas- 
ing with increasing latitude in so far as this affects the 
intensity of insolation. The variation should also be 
greater m sunimer than in winter. 

The unusual high night maximum in Honolulu during 
the summer time is probabl caused by the more abun- 
dant formation of low clou B s during the night hours, 
being just sufficient to form a shower over the citF It 
is worth remarking in this connection that the diurnal 
march of rainfall is enerally opposite in this case to that 
of wind velocity, fiespite the fact that some wind is 
necessary to the formation of the trade wind shower. 

A rather peculiar feature of the annual curve is the 
brief but marked secondary maximum between the 
hours of 7 and 8 o'clock in the evening. This secondary 
maximum can be observed in ever month but July, 
and is very pronounced in the mont s of March, A Ill, 
September, November, and December. In  the ast 
two months this secondary maximum is greater than the 
early morning one, though also briefer. It certainly is 
not synchronous with any known maximum of rainfall 
or cloudiness over the ocean. 

!I 
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THE GLAZE STORM OF DECEMBER 17-18, 19a4, IN ILLINOIS' 
By CLARENCE J. ROOT, Meteorologist gcr- 5 7f. 4 ( 77.3) 

[Weather Bureau, Sprlngfleld, Ill., January. 19'251 

A severe glaze storm occurred in west-central Illinois 
on December 17 and 18, the area of great destruction 
embracing a territory about 75 miles in width and 170 
miles in length. During the ent.ire eriod of the storm, 

portion of the State. 
In  t.he affectkd area trees were badly damaged, wires 

broken, and thousands of electric poles went down. 
Electric services were pa.ralyzed, and it will require weeks 
to restore o eration and months to permanently rebuild 
the lines. gome rural telephone systems were ruined. 

, there was no wind: otherwise the destruc- 
tion Fortunate2 woul have been much greater. The ground was 
covered with a crust of one or more inches of ice and 
sleet, and apprehension WRS felt for winter 
icy conditions, together with the cold weat er that fol- 
lowed the storm, rendered difficult the work of restora- 
tion. There was no thawing until the 30th and none of 
consequence until January 3. The ice on the trees 
gradually decreased, but the ground conditions remained 
unchanged until the thaw. 

The situation in Sf~ringfield was typical of the rest of 
the area. Sleet and freezing rain alternated, the total 
precipitation being 3.63 inches. Probably three-fourths 
of the trees'in the city were injured to a greater or less 
extent, and in laces the streets were a tan le of wires, 
poles, and brus!. The ice on the upper s i 6  of objects 
ranged from 0.4 to 0.8 inch, and the weight of twigs was 

warm and dry weather prevailed in t P le extreme southern 

Tins. The 

1 Condensed from the December number 01 Climatologlcal Data, Illlnols Section. 

increased fifteen times. The depth of sleet and ice on 
the ground was 1.9 inches. It is probable that there 
was more ice in the storm of Februar , 1883, the weight 

compared with 8 ounces in the present storm. I t  must 
be remembered, however, that in 1883 there were very 
few wire services, so the money loss is far greater in the 
present storm. 

The street railway com any and the Illinois Traction 

of ice per foot of wire at  that time ;g eing 11 ounces as 

System (electric) resumel 
aher the storm. About 
customers had no 
out of commission. 

cilities and 

The Western Union Telegraph Co. lost 8,000 oles and 

damage to wire services in Illinois will probably e ual 

of business, the damage to shade and orchard trees, and 
the possible injury to winter grains, the storm may be 
classed as one of the most disastrous of its kind in the 
history of the State. 

the Illinois Bell Telephone Co. about 23,000. F he total 

or exceed $5,000,000. If there is added to this the P oss 


